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(57) PecfcepaT: 

OnpefleneHHoe KonnMecTBO ra3a 
nponycKaioT nepe3 ycTpoficTBO o6Hapy>KeHMfl 
ymeBOAopoAOB n cuma/i c AeTeiaopa 
ymeBOAopoAOB HHTerpupyioT. riojiyqeHHoe 
3HaMeHne cpaBHMBatoT c Karin6poBOHHbiMn 

3HaMeHMqMM H BblMHCJlflK)T M3 HMX 3HaMeHkie 

TenriOTBopHOM cnoco6Hoc™. Hhaokc Bo66e 
onpeAe/iflJOT no nonyneHHOMy 3H3mghhk) 
TennoTBopHO^ cnoco6HOCTH h n/iOTHOCTM 
npnpoAHoro ra3a. YcrpoMCTBa Anfl onpeAeneHMfl 
TennoTBOpHO^ cnoco6HOCTw n onpeAeneHHH 
HHAeKca Bo66e coAepwaT cpeACTBO Arm 
TOMHoro B3ATHA npoGbi, ycTpo^CTBO 
o6Hapy>KeHHfl ymeBOAopoAOB, cpeACTBO 
HHTerpHpoBaHMJi cumajia, cpeACTBO cpaBHeHua 
HHTerpupoBaHHoro CHmana c Kann6poBOHHbiMH 



3HaneHHflMH. npeAno>KeHHbifi cnoco6 
o6ecneHHBaeT onpeAeneHkie TermoTBopHofi 
cnoco6Hoc™ 6e3 cacuraHHH aHann3npyeMoro 
ra3a. 4 c. n 8 3.n. (fc-jibi, 5 mji. 
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(54) METHOD DETERMINING CALORIFIC POWER OF COMBUSTIBLE GAS AND DEVICE FOR ITS 
REALIZATION 

(57) Abstract: 

FIELD: measurement technology. 
SUBSTANCE: definite amount of gas is let 
pass through device detecting hydrocarbons 
and signal from hydrocarbon detector is 
integrated. Obtained value is compared with 
calibration value and calorific power is 
computed on this basis. Device determining 
calorific value has aid for precise 
sampling, hydrocarbon detector, signal 
integrator, comparator comparing integrated 
signal with calibration values. EFFECT: 
determination of calorific power without 
burning of analyzed gas. 12 cl, 5 dwg 
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HacToamee n3o6peTeHne othochtch k 
cnoco6y n ycTpoflcTBy Ana onpeAeneHkm 
Ten/ioTBopHOM cnoco6HOCTM ropioMero ra3a m k 
cnoco6y n ycTpotfcTBy An« onpeAeneHkm 
nHAeKca Bo66e npupoAHoro ra3a. 

TenAOTBopHyio cnoco6nocTb ropioMux ra30B, 
HanpuMep, npupoAHoro ra3a w Apyroro 
ra30o6pa3Horo TonnHBa Heo6xoAUMo 
onpeAenflTb no p«Ay npuMMH. 

M3B8CTH0, mto KorAa MCriO/lb3yK)T 
npupoAHbift ra3 H3 pa3nnMHbix wctomhukob, to 
cx)CTaB m, cneAOBaTenbHO, TennoTBopHaa 
cnoco6HOCTb pa3nuHHbix ra30B He HBrmioTCfl 
OA^HaKOBbiMH. flnn noTpe6nTena B3>kho 3HaTb 
TennoTBOpHyio cnoco6HOCTb, mto6w mowho 
6bino KOMneHCMpoBaTb OTioioHeHUfl othx 
xapaiaepucTHK b KOHKpeTHbix ycnoBMflx 
kicnojibSOBaHMfl. CTOHMocTb ra3a Taroxe cBA3aHa 
c ero TennoTBopHOM cnoco6Hocrbio. 

TennoTBopHyjo cnoco6HocTb ra3a mo>kho 
onpeAennTb nyTeM OKuraHMfl ra3a b 
onpeAeneHHbix ycnoBHHX n usMepeHMa npu 
stom TennoTbi cropaHwa. kta pa3nnMHbix ashhwx 
Ann npo6bi ra3a, HanpuMep, ero Maccu, 
TennocoAepjKaHMH, noBbiweHMH TeMnepaTypbi m 
T.n., mokho tom ho onpeAenHTb TennoTBOpHyio 
cnocoSHocTb ra3a. Oah3ko TaKofi cnoco6 

ABTIfleTCfl CnOWHbIM M TpyAOeMKMM M, 

cneAOBaTejibHo, oh He npuroAeH Ana 6bicTporo 
onpeAeneHUfl Ha MecTe TennoTBopHofi 
cnoco6HOCTM raaa. 

TaKUM o6pa3owi, cymecTByeT 

Heo6xOAHMOCTb B CnO(X)6e, KOTOpblft* n03BOJlMT 

n3MepfiTb TennoTBOpHyio cnoco6HOCTb ropronero 
ra3a 6bicTpo m tomho. 

Hto KacaeTca onpeAeneH^m MHAeKca Bo66e 
npupoAHoro ra3a, to npn ero onpeAeneHMH 

TaiOKe Ba)KHbl 6blCTpOAeMCTBMe M TOHHOCTb. 

HacTOHinee n3o6peTeHne othocmtch k 
cnoco6y onpeAeneHHfl TennoTBopHofi 
cnoco6HocTM ropioMero rasa, KOTopbifl 
OT/innaeTCfl TeM, mto tomho onpeAeneHHoe 
KonvmecTBo ra3a nponycKaioT Mepe3 ycTpotfcTBO 
o6Hapy>KeHH« yrneBOAopoAOB, npn stom 
nonyneHHbifl cuman HHTerpupyjOT, nojiyneHHoe 
T3KHM o6pa30M 3HaMeHne CpaBHMBaiOT c 
KanM6pOBOMHblMM 3HaMeHHHMH W BblHUC/lPIOT W3 

hmx 3HaHeHne TennoTBopHofi cnoco6HOcrn. 

ripM 3TOM B Ka^ecTBe yCTpOMCTBa 
o6Hapy>KeHMn y m e b oao poao b npeAnoMTHTenbHO 
ncno^b3yK)T ASTeiaop ymeBOAopoAa, 
ocHOBaHHbiC^ Ha KaTajiMTunecKOM ropeHnn nnn 
n/iaMeHHO-MOHM3aL|MOHHbiM AeTeiaop. 

TaKne AeTeicropbi HBJiflioTCfl KOMMepnecKH 
AocTynHbiMn, ohh coAep>KaT b Mwcne nponero 
KaMepy cropaHHH, b kotopom pacnonoweH 

TepMOMyBCTBHTenbHbl^ npOBO/lOHHblft pe3MCTop 

c HaHeceHHbiM Ha Hero KaTann3aTopoM a^h 
KaTajiMTunecKoro oKuraHMfl yrneBOAopoAOB. 

ECJIH npOBOJlOHHbli^ pe3HCTOp HaXOAHTCfl B 

KOHTaicre c ropioMMM ra30M, to nponcxoA^T 
ropeHne, npn stom conpoTMBneHne npoBonoxn 
MSMeHfleTCfl. 3to M3MeHeHMe conpoTMBneHMfl 
mo>kho onpeAe/inTb, Hanpniviep, nocpeACTBOM 

MOCTa YHTCTOHa. 

3aflBHTeneM 6bi^o ycTaHOBneHo, hto nepe3 
TaKoe AeTeKTopHoe ycTpo^cTBo mo>kho 
nponycKaTb M3BecTHoe KonnnecTBo ra3a m 
nonynaTb HaAe>KHoe snaneHne TennoTBOpHOM 
cnoco6HOCTn no pe3y/ibTaTy M3MepeHMfl. 
nonyHeHHbi^ 3aflBMTeneM pe3y/ibTaT ABfifleTca 
HeoKMAanHbiM, nocKO/ibKy TaKMe AeTeicropbi He 
ocHOBaHbi Ha OKuraHUM Bcero KoriHMecTBa ra3a, 
a npeAycMaTpuBaioT OKuraHne TonbKO ero 
nacTki. TeM He MeHee ycTaHOBneHo, mto cuman 
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ot Taxoro AeTeiaopa moxho wcno/ib30BaTb aha 
nonyneHH« HaAeJKHoro pe3yribTaTa M3MepeHHfl. 

TaxnM o6pa30M, ecnn Mepe3 AeTeicrop 
ymeBOAopoAa nponycTHTb tohho M3BecTHoe 
KonnnecTBo ropjonero ra3a, HanpuMep, 
npupoAHoro ra3a, to pe3yjibTaT, nonyHeHHbift 
nocne MHTerpupoBaHun cumana, T.e. noc/ie 
onpeAeneHUfl o6/iac™ noA kpubo^, nanneTCfl 
3HaHeHneM, KOTopoe nocne cpaBHeHMfl c 
K3Lnn6poBOMHo^ xapaKTepucTMKofl TOMHO 
yKa3biBaeT TennoTBopHyto cnoco6HO<rrb ra3a. 

B ynoMAHyTOM cnoco6e npeAnoMTMTenbHO 
onpeAermiOT TennoTBOpHyio cnocx)6HOCTb 
npupoAHoro ra3a, cnHTe3-ra3a, ropioMero ra3a, 
OMnu^eHHoro ra3a mtjh nnpoan3Horo ra3a, npn 
stom ra3, y KOToporo onpeAen«K)T 
TennoTBopHyto cnoco6HOCTb, nponycKaioT M3 
rnaBHoro noTOKa Mepe3 Tpy6onpoBOA An« 
B3ATMH npo^bi, Tpy6onpoBOA Ana B3wtha npo6bi 
OTxniOMajOT ot rnaBHoro noTOKa, h coAep>KMMoe 
Tpy6onpoBOAa Ann B3flTHJi npo6bi nponycKaioT 
no MeHbtuePi Mepe Mepe3 oaho ycTpotfcTBO 
o6Hapy>KeHnq yrneBOAopoAOB. 

YcTpo^CTBO An« onpeAeneHMfl 
TennoTBOpHoC^ cnoco6HOCTn ropioMero ra3a, 
cooTBeTCTByiomee M3o6peTeHMK), coAep>KHT 
cpeACTBO Anfl TOMHoro B3ATHA npo6bi, 
ycTpoC^CTBO o6Hapy>xeHMfl yrneBOAopoAOB, 
cpeACTBO MHTerpMpOBaHMW cumajia, 
nonyMeHHoro ycTpoficTBOM o6Hapy>KeHnn 
yrneBOAopoAOB, cpeACTBO cpaBHeHUfl 
MHTerpupoBaHHoro cuma/ia c Kann6poBOMHbiMM 

SHaMeHUflMH H BblMUCJieHMW Ten/lOTBOpHO^ 

cnoco6HOCTH ra3a. 

M3o6peTeHne Taioxe othocmtca k cnocoGy 
onpeAe/ieHMfl MHAeKca Bo66e npupoAHoro ra3a, 
b kotopom tomho onpeAe/ieHHoe KOJinMecTBO 
ra3a nponycKaioT Mepe3 ycTpowcTBO 
o6Hapy>xeHHfl yrneBOAopoAOB, nonyMeHHbiM 
cuman HHTerpupyiOT, nonyMeHHoe TaKUM 
o6pa30M 3HaqeHne cpaBHMBatoT c 

Kann6pOBOHHblMM 3HaMeHHflMH, BbNMCnflHDT M3 

hmx 3HaMeHne TerinoTBopHO^ cnoco6HOCTM n 
onpeAenflioT MHAeKC Bo66e no STOwy 3H3MeHHK) 
TennoTBOpHofi cnoco6HOCTM h no nonyMeHHOvi 
n/ioTHocTM npupoAHoro ra3a. 

Ilpn 3tom nnoTHocTb ra3a npeAnoMTHTenbHO 
onpeAe/inioT npn noMOinw KaTapoMeTpa, a b 
KaMecTBe ycTpofiCTBa o6Hapy>xeHHfl 
yrneBOAopoAOB ncnonbsytOT A^TexTop 
ymeBOAopoAa, ocHOBaHHbifi Ha KaTannTMHecKOM 
ropeHnn, win njiaMeHHO-noHH3ai4HOHHbi« 
AeTeicrop. 

B yK33aHHOM cnocoCe npeAnoMTMTe/ibHO 
onpeAenaioT TennoTBOpHyio cnoco6HOCTb 
npupoAHoro ra3a, CMHTe3-ra3a, ropioMero ra3a, 
OMMLi^eHHoro ra3a h/im nnpo^M3Horo ra3a, npn 
stom ras, y KOToporo onpeAenaioT mhackc 
Bo66e, nponycKaioT H3 rnaBHoro noTOKa Mepe3 
Tpy6onpoBOA Anfl B3«th« npoGbi, TpyGonpoBOA 
Ann b3ath« npo6w OTKHK)Ma»OT ot rnaBHoro 
noTOKa, coAepxcuMoe Tpy6onpoBOAa A^« B3flTM« 
npo6bi nponycKaioT no MeHbLuefi Mepe Mepe3 
oaho ycrpoMCTBO o6Hapy>KeHMfl yrneBOAopoAOB. 

CooTBeTCTBywunee M3o6peTeHHK) 
ycTpoC^CTBO Ann onpeAe/ieHun HHAeKca Bo66e 
npupoAHoro ra3a coAep>KHT cpeACTBO Ana 
TOMHoro B3flTkm npo6bi, ycTpo^cTBo 
oGHapyweHkm yrneBOAopoAOB, cpeACTBO 
MHTerpMposaHUfl cumana, no/iyMeHHoro 
ycTpo^cTBOM o6Hapy>xeHHfl yrneBOAopoAOB, 
cpeACTBO cpaBHeHUH MHTerpupoBaHHoro 
cumana c Kann6poBOMHbiMM 3HaMeHHHMH, 
cpeACTBO onpeAeneHMfl nnoTHocTH npupoAHoro 
ra3a, HanpuMep, KaTapoMeTp, m cpeACTBO 
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BbWHcneHUH HHAeKca Bo66e no nnoTHOCTM n 
TennoTBOpHOM cnoco6H0CTn. 

Ba>KHbiM npewMy^ecTBow cnocooa b 
cx)OTBeTCTBHn c n3o6peTeHneM flBfifleTcw ero 

npOCTOTa, CKOpOCTb M TOM H OCT b, C KOTOpofi 

mcokho BbinonHflTb onpeAeneHMH 
BbiiueyKa3aHHbix xapaKTepucTMK. OnpeAeneHne 
MOMei 6biTb ocyii^ecTBneHO sa HecKOJibKO 
Aec«TKOB ceicyHA- 3to MOweT 6biTb BecbMa 

Ba>KHb!M, B MaCTHOCTM, A™ npOLjeCCOB KOHTpOflfl 

KpynHOMacujTa6Horo noTpeoneHMfl ra3a. 
ToMHocTb M3MepeHM« TennoTBopHofl 
cnoco6HOCTH BecbMa BbicoKa, npuneM onin6Ka 
cocraB/ineT MeHee 0,05%. 

CornacHO M3o6peTeHn»o ras, TennoTBopHaa 
cnoco6HocTb KOToporo AonwHa onpeAenflTbca, 
mo)K8t npoxoA^Tb M3 ocHOBHoro noTOKa no 
Tpy6onpoBOAy Ana bshtma npo6bi, 3aTeM 
Tpy6onpoBOA Ann B3flTMfl npoobi OTKniOMaeTca 
ot rnaBHoro noTOKa m ero coAepwMMoe 
HanpaBfiweTCH nonHOCTbio nepe3 ASTeicropHoe 
ycTpoCicTBO. npn Heo6xoAMMOCTH, ra3 MoweT 
6biTb pa36aB/ieH. Cnoco6, b cooTBeTCTBMM c 
M3o6peTeHMeM, mo>kho ocymecTBnflTb npocTo 
npn noMoiuM MHOwecTBa KnanaHOB, HanpuMep, 
AByxxoAOBbix KnanaHOB, KaK onucaHo Hiwe. 
MoryT kicno/ib30BaTbCfl m Apynte cpeACTBa, 
HanpuMep, AByx-, Tpex- nnn wecTMXOAOBbie 
KnanaHbi. TaKofl CMCTeMofi mowho ycnewHO 
ynpaannTb npn noMOii^n KOMnbioTepa, KOTopbitf 
o6ecneMMBaeT He TonbKO ynpaB/ieHne 
yCTpOMCTBOM , HO H BblMUCTieHMe TennoTBopHOM 

cnoco6HOCTH n/nnn HHAeKca Bo66e no AaHHbiM 

M3MepeHMM. 

TaiOKe mowho ncno/ib30BaTb m APyrne 
cpeACTBa noAaMU tomhoid KonnMecTBa rasa b 
n3MepnTeribHoe ycTpoficTBO. HanpuMep, mowho 
McnoribSOBaTb cMCTeMy, ocHOBaHHyto Ha 
MMnynbCHOM MeTOAe. TaKMM o6pa30M, mo>kho 
TaiOKe noAaBaTb ra3 b AeTeKTop nMnyribcaMM. B 
3tom cnynae mo)kho nonyHMTb cnHycoMAanbHbiK 
CMman nsMepeHhfi, aMnnnTyAa KOToporo 

ABJlfleTCfl Mepow Ten/lOTBOpHOfi CnOC06HOCTM. 

M3o6peTeHne no«CH«eTc« Ha npuMepax ero 
ocyuiecTBTieHMH, M/iniocTpupyeMbix nepTewaMM, 
Ha KOTopwx npeACTaBJieHO cneAyfomee: Ha (pw. 
1 - cxeMa MswepeHufi; Ha cj)nr. 2 - cxeiwaTHMHoe 
npeACTaB/ieHne M3MepnTeribHo^ HHefiKM; Ha 
c})nr. 3 - rpacjMKM M3Mep«eMbix cumanoB; Ha 
<j)nr. 4 - m so 6 pa >Ke Hue TepMOCTaTupoBaHHoro 
Kopnyca c pa3Me^eHHbiMM b HeM cpeACTBa mm 
naMepeHM^; Ha cf)nr. 5 - B03M0>KHbi^ BapnaHT 
ocymecTB/ieHMfl KanopuMeTpa. 

CornacHO cjwr. 1 npo6a ra3a npoxoAUT 
nepe3 ABe H3MepnTenbHbie fl^efiKM, b kotopwx 
pacnonoweHbi hmtm Ri h R2. Ha HMTb 
R 2 HaHeceH KaTannTunecKuft MaTepnan. Ecjih b 
npoxoA«iMeM B03Ayxe npucyTCTByeT ra3, to 
KOfiMHecTBO Ten/ia, o6pa3yioinerocfl Ha hmtm 
R 2 b pe3yribTaTe KaTa/iMTMMecKoro ropeHMfl, 
6yAeT oonbwe, MeM KOJiMMecTBO Tenna Ha hmtm 
Rv B pe3y/ibTaTe AonoriHMTenbHo 
o6pa3yjoi4erocfl Tenna TewmepaTypa hmtm 
R 2 n, cneAOBaTenbHO, aneicrpMMecKoe 

COnpOTMBJieHMe HMTM R 2 , CTaHOBflTCfl Bbiwe, 
nervi y HMTM R-|. 

SneKTpMMecKoe paBHOBecMe moctobo^ 
cxeMbi HapyujaeTCfl m pe3ynbTMpyjou^M^ 
M3MepeHHbiM CMman U m asnfleTCfl Mepov^ 
AononHMTenbHO BbiAeneHHoro Tenna Ha hmtm 
R 2 . 

TeMnepaTypy hmtcm m KaTanM3aTopa 
ycTaHaanMBatoT npM noMou^M perynflTopa 
Hanp«>KeHMfl VR <\. HyneByio TOHKy 



Hanp«>KeHMfl 
ycTaHaBiiMBaioT 

WMeC^Ka 

TepMMHeCKM 
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ycTaHaBnMBaioT peryn«TopoM 
VR 2 nocpeACTBOM VR3 
AMana30H M3MepeHMM. 

3TanoHHaa anePiKa m 
KaTanMTMnecKoro M3MepeHMfl 
CBH3aHbi. 06e wneMKM pacnono>KeHbi b 

CnnOliJHOM TepMMHeCKM MHepTHOM 

M3MepMTenbHOM 6noKe. B pe3ynbTaTe 
M3MeHeHM« b TeMnepaType oKpywaiomefl cpeAbi 
m TeMnepaType B03Ayxa Ana npo6bi OKa3biBaioT 
10 MMHMManbHoe b/imahmg Ha M3MepneMbiM CMman. 
Ha 0Mr. 2 cxeMaTMHecKM noKaaaHO 
B03MO)KHoe BbinonneHMe M3MepMTenbHO« 
AHeRKM. B cTai^MOHapHbix ycnoBMHx npn 

nOCTOflHHOM OTHOLLieHMM COAep>KaHMM 

B03Ayx/ra3 BbiAen^ioineecw Ha hmtm Tenno 
15 6yAeT MacrMHHo yAanflTbCfl sepe3 creHKy flneMKM 
m HacTMHHo c noTOKOM B03Ayxa 
Qf = C 1 (T k -T g )Q w = C 2 (T k -T w ), 
Qi = Q f - Qw = d(T k - T g ) + C 2 (T k - T w ) = 
C iT k - CiTg + C 2 T k - C 2 T W , 

U m = C m»Ql ~ (C1 + C2>T k - C^g - C 2 T W , 

U m = C m {(C 1 + C 2 )T k -C 1 T g -C 2 T w }. 
B cnynae He6onbiuoro M3MeHeHMfl 
oTHOiueHMP coAep)KaHMfl B03Ayx/ra3 MnM 
cocraBa ra3a 6yAeT M3MeHflTbc« cHanana T k 
A U m = ^{(C^Cz^VdTg-CzTJ. 

3a CMeT TepMMMeCKO^ MHepl^MM 

M3MepMTenbHoro 6noKa Ben mm m Ha T w 6yAeT 
perynMpoBaTbcw nocne HeKOToporo oTpe3Ka 
BpeMeHM ao HOBoro TepMMMecKoro paBHOBecMfl. 
B pe3ynbTaTe BenMHMHa U m 6yAeT AOCTMraTb 
30 3HaneHMfl paBHOBecMfl TonbKO no MCTeneHMM 
HeKOToporo BpeMeHM. 

TeMnepaTypa noAaBaeMoro B03Ayxa TaiOKe 
BnMHeT Ha U m . EcnM He6onbuuoe KonMnecTBO 
M3Mep«eMoro ra3a bboa«t b noTOK BoaAyxa b 
MSMepMTenbHOM AMeMKe, to T w 6yAeT eABa nM 
M3MeHHTbca bo BpeM« npoxo>KAeHMfl rasa M3-3a 
TennoBoi^ MHepi^MM. H3MepfleMbiW CMman He 
noABepraeTCfl bjihahmkd otom MHepi^MM. 

npM Mcnonb30BaHMM KOHTypa aHanM3a 
npo6bi MSMepaeMbifi CMman MMeeT c^opMy 
40 kpmbom Taycca. IlnoLuaAb kpmbom 
nponopi^MOHanbHa SHeprMM, o6pa3yioi4eMCfl b 
pe3ynbTaTe KaTanMTMHecKoro ropeHMfl. 
klaMeHeHMe noTOKa B03Ayxa npMBOAUT k TOMy, 
mto KpMBafl cTaHOBMTCfi 6onee MnM MeHee 
KpyToi^ (KpMBbie 1 m 2 Ha o>Mr. 3). OAHaKO 
nnou^aAb noA kpmbo^ Taycca ocTaeTCH 

nOCTOflHHO^. 

MHTerpMpoBaHHoe SHaneHMe M3MepeHHoro 
cMmana BcerAa AaeT KoppeKTHoe 3HaMeHMe A^n 
reHepMpyeMOM SHepruM OKMraeMoro KonMHecTBa 
rasa. (IpM npMMeHeHMM oahom M3MepMTenbHoO 
RMef^KM Ha MaKCMMyM nonynaeMO^ kpmbo^ 6yAyT 
BJiMfiTb napaMeTpbi T g m T w . 3tm oqbqbeiabi 
yMeHbiuaK)TCH ao 3HaHMTenbHofl CTeneHM 3a 
cneT npMMeHeHMfl HeKaTanMTMnecKOM aTanoHHOM 
nneMKM, coeAMHeHHOM c moctobom* cxeMOM. 
55 nocKonbKy ABe M3MepMTenbHbie flnePiKM He 
nBnniOTCfl nonHOCTbio reoMeTpMHecKM 

MAeHTMMHbIMM, TO MO)KeT OKa3aTbCH 

Heo6xoAMMbiM Anfl AOCTM>KeHM« Tpe6yeMO^ 

TOMHOCTM M BOCnpOMSBOAMMOCTM 

M3MepMTenbHO^ CMCTeMbl, pa3M6CTMTb 

60 MSMepMTenbHbl^ 6nOK B TepMOCTaTMpOBaHHOM 

Kopnyce, npM stom aHanMSMpyeMbi^ ra3, ao ero 
BxoAa b M3MepMTenbHbie nneMKM, 6yAeT 
npoxoAMTb nepe3 TennooGMeHHMK, kotopwm 
TepMMnecKM coeAMHeH c KopnycoM. 
TeMnepaTypa b stom Kopnyce Aom<Ha 6biTb 
nocTOAHHofl, HanpMMep, Ha HecKonbKO rpaAycoB 
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Bbiiue TeMnepaTypbi OKpyxaiomefi cpeAbi. 

Bo3MOKHbiW BapnaHT BbinonHeHUfl noKa3aH 
Ha <fenr. 4. 

Ha cjwr. 4 noKa3aH TepMocTaTHpoBaHHbifi 
Kopnyc, b kotopom Ann yjiyHuueHHH tomhoctm 
n3MepeHHfl h CTa6MDbH0CTVi pa3MeineH 

M3MepHTe/lbHblM 6/lOK, BKHJOMaiOli^M^ b ce6a ABe 

n3MepnTe^bHbie HMefiKH m sneMeHTbi, 
o6pa3yK)u^ne cobmbctho aneKTpoHHbifl 
M3MepnTejibHbii^ moct. TeiwnepaTypy oreHKH 
nmuKa perynnpyioT 3/ieicrpOHHbiMn cpeACTBaMH 
AO TeMnepaTypbi npHMepHo Ha 10° Bbiiue 
MaKcuMa/ibHofl TeMnepaTypbi OKpywarcmefl 
cpeAbi. 3neKTpnMecKM« tok Ana 
n3MepnTe/ibHoro MocTa noAaeTcn ot 

CTa6MJlM3MpOBaHHOrO 3/ieKTpOHHblMM 
CpeACTBaMM MCTOHHHKa nMTaHMfl. 

Ha cpur. 5 noKa3aH B03Mo>KHbifi Bapnam 
BbinonHeHnq KanopuMeTpa b coorseTCTBun c 
n3o6peTeHneM. CucTeMa coctoht ms Tpex 
0yHKL\noHa^bHbix oneMeHTOB! cpeACTBa OT6opa 
npoGw, cpeACTBa B3ATUH npoGbi m cucTeMbi 
nepenycKa. 

Ann Kann6poBaHMfi npeAycMOTpeHa 
B03MO>KHOCTb oT6opa npo6bi. nocpeACTBOM 
nepeKnioHeHHfl KnanaHOB b n3MepwTenbHyio 
CMCTeMy momho HanpaB/iflTb pa3nnHHbie raabi 
Ann Kann6poBaHUH. 

CucTeMa oT6opa npo6bi coAepwuT 
noKasaHHbie Ha (pur. 5 Asa neTbipexxoAOBbix 
KnanaHa 1 h2m KOHTyp Ann npoGbi. C noMombio 

3TOfi CMCTeMbl MOKHO OT6npaTb TOM HO 

Bocnpon3BOA^Moe KonnMecTBo ra3a Ana 
aHariM3a. (lepBbiM ycnoBueM Ana OToro 
RBTweTCfl HannMne BbixoAa b aTMocxfcepy, 
Heo6xoAMMoro npvi BbinycKe, m KOHTypa Ann 
npo6bi, ceneHne KOToporo AOCTaTOHHO aha 
nponycKaHUfl CKB03Horo noTOKa npn 
npeABapnTeribHOM AaBneHnn npo6bi rasa 
npuMepHO 10 M6ap. Btopwm ycnoBweM 
flBflfleTCfl to, mto KrianaHbi 1 m 2 
nocneAOBaTe/ibHO nepeKnioHaiOTCfl Hepe3 
KopoTKMe MHTepBanbi. I~lpn nepeioiiOMeHUM 
KnanaHa 1 aHann3MpyeMbitf ra3 ki3onnpyeTCH b 
KOHType Anfl npo6bi. nocpeACTBOM 
nepeicnioMeHUfl KnanaHa 2 sto H3onnpoBaHHoe 
KOJinMecTBO ra3a npoxoAMT Mepe3 noKa3aHHy>o 
Ha 4>w\ 5 o6BOAHyio cucTeMy b noAaioLUkifi 
Tpy6onpoBOA KaTannTunecKoro AeTetaopa. 

ripn TaKofi cucTeMe noTOKa B/inflHue ra3a, 
npeABapnTeiibHoro AaBJieHun h o6i>eMa 

KOHTypa ATlfl np06bl He HBnfleTCfl KpHTHHeCKMM 
AHfl TOHHOCTH H3MepeHHfl. 

06BOAHafl cucTeMa no3Bo/ifleT 
KOHTpo/inposaTb CMeu^eHMe M3MepfleMoro ra3a c 
B03AyxoM. KoHL^eHTpaL(Mfl ra3a, KOTOpafl He 
Aon)KHa npeBbiLuaTb MaKCHManbHbifl npeAen Ann 
AeTeKTopa, o6bNHO cocTaBnaioiAMfi 5%, 
perynnpyeTCfl nocpeACTBOM uronbnaToro 
KnanaHa. 

Tpe6yeMbifl B03Ayx mo>kho noAaBaTb H3 
ijHjikiHApa AaBneHnfl. riocKonbKy 
npeABapMTenbHoe AaBneHne hh3kog, HanpMMep, 
npuMepHO 10 M6ap, to Tpe6yeMyio noAany 
B03Ayxa moxho Taione o6ecnennTb nocpeACTBOM 
BKnK)HeHMfl Hacoca b BbinycKHOM Tpy6onpoBOAe 
KaTaxiMTHMecKoro AeTeicropa c McnonbsoBaHweM 
B03Ayxa oKpy>KaioiAe^ cpeAbi. B 3tom c/iynae 
noABOAniMnfl Tpy6onpoBOA b o6boahoW cucTeMe 

MO)KeT 6blTb CHa6>KeH CfcM/lbTpOM c 

aKTHBupoBaHHbiM ymeM Ann 
OT(£nnbTpoBbiBaHMfl nK)6bix y meBOAopoAOB m 
Apyrux ropioHnx KOMnoHeHTOB, npHcyTCTByiomux 
b Hapy>KHOM B03Ayxe. 

B KOM6HHaL^MH C OTOfi CMCTeMOM 
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npeAnoHTHTe/ibHO ncnorib3y»oT KOMnbtOTep Ann 
o6pa6oTKn AaHHbix Ann no^yMeHun 
MaKCMMa/ibHoro 3HaMeHnn TennoTbi cropaHun 
ra3a. npn stom KOMnbtOTep MO>KeT Taiwe 
o6ecneMHTb ynpaBJieHMe Bcero npoi^ecca 
B3qTM« npo6bi. 

B stom cnyMae, KorAa ycTpoKcTBO, 
cooTBeTCTByioiAee M3o6peTeHHK), ncnonb3yK>T 
Ann onpeAeneHun MHAeKca Bo66e npupoAHoro 
ra3a Aono/iHUTenbHO k onpeAexieHnio BepxHero 
3HaMeHnn (Hs) TennoTBOpHO^ cnoco6HocTM, to 
TaioKe Heo6xoAMMo onpeAenwTb nnoTHOCTb ra3a 

Hs . 



HI 



Ecru b noABOA^iMUM Tpy6onpoBOA 
KaTaiiMTHHecKoro AeTeiaopa BK/iKDMeH 
cooTBeTCTByioi^iiti A3thmk MaccoBoro pacxoAa, 
to n3MepnTe/ibHafl cucTeMa Mo>KeT TaioKe 
onpeAe/iflTb HHAeKC Bo66e. 3tot AaTHMK 
MaccoBoro pacxoAa mo>kho TaioKe pa3MecTMTb 
napannenbHO c KanopuMeTpoM. 

CurHan AaTHMKa Maccosoro pacxoAa MMeeT 
4)opMy, cooTBeTCTByiomyK) Kpuso^ Taycca. 
MHTerpa^ stoto curHana S m nBJineTCfl MepoCi 
Maccbi rasa b npo6e BosAyxa 

T 

2 

d = Cf S dt-QOH 
ia 

T 

1 

OopMyna M3o6peTeHHfl: 

1. Cnoco6 onpeAeneHUfl TennoTBopHoft 
cnoco6HocTM ropjonero ra3a, omuHaiomntfcfl 
TeM, mto tohho onpeAe/ieHHoe KO/inMecTBO ra3a 
nponycKaiOT wepe3 ycTpo^cTBO o6Hapy>KeHHfl 
yrneBOAopoAOB, nonyMeHHbiC^ cuman 
nHTerpupyKDT, nonyneHHoe t3kmm o6pa30M 
SHaneHne cpaBHMBaioT c Kann6poBOHHbiMM 

3HaHeHHflMM M BblMMCJIfllOT M3 HUX 3HaHeHMe 

TennoTBopHOM cnoco6HOcrn. 

2. CnocoS no n.1, OT/inMaioiAn^cfl TeM, hto b 
KanecTBe ycTpoCicTBa o6Hapy>KeHHfl 
yrneBOAopoAOB ncnonb3yK)T AQTeiaop 
yrneBOAopoAa, ocHosaHHbiM Ha KaTanHTunecKOM 
ropeHnn, v\nv\ nnaMeHHo-HOHusai^noHHbifl 
AeTeirrop. 

3. Cnoco6 no n.1 hjih 2, OT/ikmaioiAM^cn TeM, 
mto onpeAennioT TennoTBopHyio cnoco6HocTb 
npupoAHoro rasa, cnHTe3-ra3a, ropjonero ra3a, 
OHMiAeHHoro ra3a mjim nnporiM3Horo rasa. 

4. Cnoco6 no n»o6oMy M3 nn.1 - 3, 
OTnunaioiAviCicn TeM, mto ra3, y KOToporo 
onpeAenniOT TennoTBOpHyio cnoco6HOCTb, 
nponycKaiOT M3 rnaBHoro noTOKa Mepe3 
Tpy6onpoBOA Ann B3flTnn npo6bi, Tpy6onpoBOA 
Ann B3flTnq npo6bi oTKnioMaioT ot masHoro 
noTOKa, m coAep>KHMoe Tpy6onpoBOAa Ann 
B3flTnn npo6bi nponycKaiOT no MeHbiuefi Mepe 
nepes oaho ycTpoflcTBO o6Hapy>KeHHfl 
yrneBOAopoAOB. 

5. YcTpoPicTBo Ann onpeAeneHkm 
Ten/ioTBopHOM cnoco6HOCTn ropjonero ra3a, 
OT/inMaioiAeecfl TeM, mto coAep>KMT cpeACTBO 
Ann TOMHoro B3ATMA npo6bi, ycTpoPicTBO 
o6Hapy>KeHkifl yrneBOAopoAOB, cpeACTBO 
MHTerpupoBaHun CMma/ia, nonyneHHoro 
ycTpo^CTBOM o6Hapy>KeHMfl yrneBOAopoAOB, 
cpeACTBO cpaBHeHun MHTerpupoBaHHoro 
cumana c Kanw6poBOMHbiMH 3HaMeHM«MM n 
BbNMcneHMfl TennoTBopHOM cnoco6HocTn ra3a. 

6. Cnoco6 onpeAeneHUfl MHAeKca Bo66e 
npupoAHoro ra3a, oTjiMHaioLAM^cfl TeM, mto 
toh ho onpeAeneHHoe KOJinnecTBo ra3a 
nponycKaiOT nepe3 ycTpo^cTBO o6Hapy>KeHHfl 
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ymeBOflopoflOB, nonyneHHbifl cuman 
MHTerpupyioT, nonyneHHoe tskum o6pa30M 
3HaneHne cpaBHUBajor c Kan h 6po boh h bi m h 

3HaHeHHHM|/|, BblHMCJlfllOT M3 HHX 3HaHeHHe 

TennoTBopHO^ cnoco6HOCTn h onpeAenflioT 
MH^eKC Bo66e no STOwiy 3H3mghmk) 
TennoTBopHoK cnoco6HOCTn n no nonyneHHoti 
nnoTHOCTM npupoflHoro ra3a. 

7. Cnoco6 no n.6, oT/iHHaiomwtfcfl TeM, hto 
nnoTHocTb ra3a onpeAenaiOT npn noMomn 
KaiapoMeTpa. 

8. Cnoco6 no n.6 v\m 7, oTnma\on\mo9\ TeM, 
hto b KanecTBe ycTpoftCTBa o6Hapy>KeHM« 
yrneBOflopoAOB ncno/ib3yioT AeTeiaop 
ymeBOflopoAa, ocHosaHHbiM Ha KaTanwTHnecKOM 
ropeHnn, win nnaMeHHO-noHH3aL^MOHHbiM 
AeTeiaop. 

9. Cnoco© no moGoMy H3 nn.6 - 8, 
OT/ikNaioiuMflcfl TeM, hto onpeAermiOT 
TennoTBopHyto cnoco6HOCTb npupoAHoro ra3a, 
cnHTe3-ra3a, roptonero ra3a, onuu^eHHoro ra3a 
hjim nnponn3Horo ra3a. 

10. Cnoco6 no riK)6oMy U3 nn.6 - 9, 
OTfiMHaiomnficfl TeM, hto ra3, y KOToporo 
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onpeAexifliOT HHAeKC Bo66e, nponycKa»oT H3 
maBHoro noTOKa nepe3 Tpy6onpoBOA Ana 
bshthh npo6bi, Tpy6onpoBOA An^ B3flTnn npo6bi 
OTKniOHaiOT ot maBHoro noTOKa, co a© p>km Moe 
Tpy6onpoBOAa Ann bsatha npo6bi nponycKaiOT, 
no MeHbiueCi Mepe, nepe3 oaho ycTpotfcTBo 
o6Hapy>KeHnn ymeBOAopoAOB. 

1 1 . ycTpoficTBO Ann onpeAeneHUR HHAeKca 
Bo66e npwpoAHoro ra3a, OTnnnaiomeecfl TeM, 

HTO COA©P>KV1T CpeACTBO Anfl TOHHOrO B3ATHH 

npo6bi, ycTpo^CTBO o6Hapy>KeHMfl 
ymeBOAopoAOB, cpeACTBo MHTerpupoBaHun 
cumana, nonyneHHoro ycTpowcTBOM 
o6Hapy>KeHM« ymeBOAopoAOB, cpeACTBo 
cpaBHeHMfl MHTerpupoBaHHoro cumana c 
Kann6poBOHHbiMn sHaneHUJiMn, cpeACTBo 
onpeAeneHnw nnoTHOCTH npnpoAHoro ra3a h 
cpeACTBo BbiHucneHun HHAeKca Bo66e no 

nriOTHOCTM M TennOTBOpHOM Cn0CO6HOCTM. 

12. YcTpoMCTBO no n.11, OTnunajomeeca 
TeM, hto b KanecTBe ycTpoficTBa Ann 
onpeAeneHna nnoTHOCTH ra3a ncnonb30BaH 
KaTapoMetp. 
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HarpeB 
— Bxofl ra3a 



BblXOfl 

ra3a 



MCTOHHMK 

nilTaHMfl 

M3MepeHne 
cMmana 



flaTHMK 

TewinepaTypbi 
iperynnpoBKa M3MepMTenbHoro moct3 

KOMnOHGHTbl M3MepiiTenbH0r0 MOCTa 

Onr.4 
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npupoflHbiM 
ra3 



o6boa 



AeTeicrop 



10M6ap 




N.V. 

KOHTyp nnn npo6bi 



B03flyX 



BbinycK b aTMOCcJjepy ra3 

Kanm6poBKM 
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